This document is made available in accordance with publisher policies. Please cite only the published version using the reference above. Full terms of use are available: http://www.bristol.ac.uk/pure/about/ebr-terms CAN WE PROMOTE WALKING AS URBAN TRANSPORT? SUZANNE AUDREY & HARRIET FISHER Population Health Sciences, Bristol Medical School, University of Bristol, United Kingdom ABSTRACT Our research examined the acceptability and effectiveness of a Walk to Work programme in urban workplaces. We conducted a feasibility study and a full-scale randomised controlled trial focusing on the context, implementation and response to an intervention to promote walking during the commute. The 10-week intervention involved training workplace-based Walk to Work promoters to encourage colleagues to increase walking during the journey to and from work. Interviews were conducted with a sample of employers, Walk to Work promoters and employees. During the feasibility study a range of employer perspectives were identified, from active support through uncertainty and cynicism, to resistance. In the main trial, 654 employees from 87 workplaces in south-west England and south Wales provided information about their commute through wearing accelerometers and Global Positioning System (GPS) receivers and completing travel diaries and questionnaires. In comparison to car users, walkers accrued substantially higher levels of daily Moderate to Vigorous Physical Activity (MVPA) during the commute (34.3±18.6 vs. 7.4±7.6 minutes, p<0.001) and throughout the day (71.4±21.3 vs. 45.7±20.9 minutes, p<0.001). There was strong evidence that walking to work was associated with a commute distance of less than two kilometres (p<0.001) and the absence of free work car parking (p<0.01). We conclude that walking to work could be an important contributor to urban transport and physical activity levels for working adults. However, attempts to increase walking as urban transport need to take account of individual and workplace circumstances, and wider transport policies. This includes commuting distances, availability of car parking and perceptions of commuting routes. Supporting walking during the daily commute should be a priority for transport, urban planning and public health disciplines.
INTRODUCTION
Active travel is of interest to researchers, policy makers and practitioners in several disciplines including public health, transport, urban planning and the environment. From a public health perspective, it is known that regular physical activity reduces the risk of developing chronic diseases such as type 2 diabetes, cardiovascular disease and some cancers [1] . The current recommendation is that adults should undertake 150 minutes or more of moderate intensity physical activity throughout the week in bouts of at least 10 minutes [1] - [3] However, within the context of increasingly sedentary lifestyles, many adults in higher income countries do not achieve this relatively modest recommendation [4] . In the United Kingdom (UK), one study found 41% of adults aged between 40 and 60 years reported that there were no occasions during the month when they walked continuously for ten minutes a brisk pace [5] . Consequently, increasing physical activity levels, particularly among the most inactive, is an important aim of current public health policy in the UK and other higher income countries.
For working adults, the daily commute may offer an important opportunity to incorporate the recommended activity levels within their daily routine. Systematic review evidence suggests that adult populations who commute using active modes of transport, such as walking and cycling, achieve overall higher levels of physical activity than those who commute by car [6] - [8] . Furthermore, a cost benefit analysis of active transport undertaken in the UK suggested the active transport is a good investment as the benefits substantially outweigh costs incurred [9] .
Although walking and cycling are frequently combined in the general term "active travel", they are quite different activities and are likely to appeal to different population groups [10] . For many people walking is a more familiar activity than cycling, that does not require the purchase of special equipment and is less likely to involve sharing road space with motorised traffic. For those who are the least physically active, walking may be seen as a safer, easier and cheaper introduction to active travel.
Walking is a carbon neutral mode of transport that has declined as car use has increased. Despite problems with traffic congestion and air quality in many towns and cities, even short journeys may be undertaken by car. For example, in the UK the 2016 National Travel Survey showed 24.5% of car journeys were shorter than 3.2km (2 miles), and 13% of trips less than 1.6km (1 mile) were undertaken in a car [11] .
Although there are compelling reasons to encourage people to walk more, walking tends to be neglected by travel planners and greater emphasis is placed on the movement (and parking) of motorized vehicles, public transport provision, and cycling as active travel. In contrast, our research has focused specifically on walking as part of the daily commute.
METHODS

Development and feasibility work
A feasibility study was conducted in the south-west of England between October 2011 and December 2013 with the aim of building on the available existing resources and knowledge to develop a workplace scheme to increase walking during the commute, and to examine the feasibility of implementing and evaluating it in a full-scale randomized controlled trial [12] . A review of current resources promoting walking, and especially those focussing on the benefits of walking to work, was undertaken. Three focus groups were undertaken with employees, and interviews conducted with three employers in workplaces of different sizes to finalise the intervention design. This development phase was followed by an exploratory randomised trial in 17 workplaces with 187 participating employees. An integral process evaluation included post intervention interviews with employers and employees to examine the context, delivery and receipt of the intervention and explore their views about walk to work initiatives. The feasibility study enabled the research team to develop and refine the Walk to Work intervention, as well as showing that it was feasible to recruit workplaces and employees and to implement and evaluate the intervention. This led to a successful application to undertake a full-scale randomised controlled trial in 87 workplaces (44 in the intervention arm, and 43 control) across seven urban areas in the south-west of England and south Wales between November 2014 and October 2017 [13] . To objectively examine physical activity levels and mode of travel, participating employees were asked to wear accelerometers and GPS monitors, and to complete questionnaires and travel diaries, at baseline and at 12-month follow up.
The Walk to Work intervention
Workplaces in the intervention arm were asked to identify a Walk to Work promoter who could be a volunteer with an interest in the study or an employee nominated by their employer because of their suitability for the role. In some cases, employers took on the role themselves. The Walk to Work promoters received training, provided by the research team, in their workplace. The Walk to Work intervention was based on nine key behavioural change techniques: intention formation, instruction, barrier identification, goal setting, general encouragement, self-monitoring, social support, review of goals and relapse prevention [14] , [15] . The training session included information about the benefits of walking and guidance about how to use behavioural change techniques and access websites and resources for additional information. The training was summarised in a DVD which promoters retained after the session. Walk to Work promoters were also given booklets, which were discussed in detail during the training session, providing guidance about how to perform their role.
The role of the Walk to Work promoter was to distribute Walk to Work booklets and an optional pedometer to participating employees, discuss with them the benefits of increased walking, help employees consider how they might overcome barriers to walking during the commute, and provide on-going support over the following 10-week period. This support was through four contacts which could be face-to-face, by telephone or email depending on the circumstances of the participants and the workplace. The Walk to Work promoters were encouraged in their role through three short newsletters provided by the research team over the 10-week intervention period. The promoters were also asked to circulate the newsletters to participating employees to help maintain interest and participation in the intervention.
Employers were also provided with a pack to encourage them to take an interest in the intervention and support the Walk to Work promoters and participating employees. The pack included information about the intervention, copies of the booklets for Walk to Work promoters and participants, poster templates which could be adapted for display in individual workplaces, and an additional employer's booklet with ideas about how to promote walking to work. These ideas included improving cloakroom facilities, providing lockers, giving information about walking distances, offering free incentive items for those who switch to walking e.g. rucksacks or breakfast vouchers, and supporting workplace competitions those who enjoy taking part in such activities.
Data collection and analysis
Our work has entailed collecting both qualitative and quantitative data. In this paper we focus on qualitative findings from the feasibility study relating to employers' views of promoting walking during the commute [16] , and quantitative data relating to physical activity and factors associated with walking during the commute [17] . Together these data identify some of the key issues influencing whether we can promote walking as urban transport.
Qualitative data collection and analysis
Interviews were conducted with employers purposively chosen to represent different sized workplaces (9 small: <50 employees; 11 medium-sized: 20-249; 6 large: ≥250) in different locations (14 city centre; 12 suburban). Employers or managers were asked to give their views about active travel and schemes to encourage walking to work, to describe the context of their workplaces and, for those in the intervention arm only, their opinions about the Walk to Work intervention.
Interviews were conducted in 26 workplaces with 29 employers/managers, 18 of whom were female. Five interviews were conducted during the intervention development phase, 12 during the feasibility trial before randomization, and seven in intervention workplaces after the 10-week intervention period. A further six interviews were conducted with a random sample of employers who initially expressed an interest but did not go on to take part in the study. The average length of interview was 25 minutes (ranging between 11 and 77 minutes). All interviews were digitally recorded, fully transcribed and analysed using the Framework approach [18] , [19] . The transcripts were read and sections of text relating to specific research questions (for example, the feasibility of implementing workplace schemes to promote walking to work) were extracted and inserted in charts for further scrutiny. Streamlined versions of the charts were produced by retaining key words and phrases whilst removing repetition and extraneous text. Key issues were identified, including similarities and differences within emerging themes.
Quantitative data collection and analysis
The data presented in this paper are baseline data across all workplaces before randomisation took place. These data were collected from 87 workplaces (45 small, 22 medium-sized and 20 large) located in urban areas in south-west England and south Wales. A total of 654 employees were recruited to the study in two phases (May-July 2015 and March-May 2016). A variety of workplaces were recruited including public administration, services and manufacturing, retail and professional and scientific organisations. Employees who consented to take part in the study were asked to wear accelerometers (Actigraph GT3X+) during waking hours for seven days, to carry or wear a personal GPS receiver (QStarz BT1000XT) during their commute and to complete travel diaries [17] . Participants were also asked to complete questionnaires which included questions about their sociodemographic characteristics, and perceptions of journeys to work.
Raw accelerometer data were downloaded and summarised over 10-second epochs using Actilife software (v6.11.8, ActiGraph LLC) and further processed using KineSoft (v3.3.80; KineSoft, Saskatchewan, Canada) software to generate outcome variables.
GPS and accelerometer data were combined for every 10-second epoch (accGPS) based on the Actigraph data timestamp. Participants' workplaces and homes were geocoded using postcodes and imported into a Geographical Information System (GIS) (ArcMap v10.2.2) with the merged accGPS files, which enabled the visual identification of participants journeys to and from work. Mode of travel was derived through visual analysis using several variables: GIS location for each epoch; sustained counts per 10-second epoch <17 for bus, train or car; and >325 for walking and cycling [20] ; changes to sum of signal to noise ratio using a drop to <250 to indicate movement from indoor to outdoor environment [21] , and; maximum speeds for walking as ≤10km/hr, cycling ≤40km/hr, bus 10-50km/hr, and train or car >50km/hr [22] . In line with another study [23] , we defined participants as "inactive" or "active" during the commute if their mean MVPA accrued during the daily commute was less or more than ten minutes. Participants were required to provide accelerometer data for at least three days of at least 600 minutes duration to be included in analyses of daily physical activity, and at least one valid working day of accGPS data for mode and physical activity during the commute.
EMPLOYERS VIEWS OF PROMOTING WALKING TO WORK
Advantages and disadvantages to employers
Employers described several advantages if more of their employees walked to work [16] . These included a healthier workforce, which could also lead to reduced absenteeism and increased productivity. In terms of corporate responsibility, some workplaces felt they should be seen to be promoting healthier lifestyles, considering the environment and reducing their carbon footprint. In urban areas where traffic congestion was a problem, it was suggested that staff who walked had a predictable journey time which could lead to better timekeeping and less stress during the commute. In many workplaces, car parking was a contentious issue. Providing free car parking could be expensive for employers and, if there was limited availability, could lead to competition for parking spaces amongst employees. Furthermore, providing parking for employees could lead to fewer parking spaces for customers and clients of the business.
While the advantages of encouraging more employees to walk to work were recognised, employers also identified some disadvantages. Inclement weather could mean employees required more space to store and hang clothes, and improved cloakroom facilities, which could be a problem for small businesses. In some workplaces, employees required a vehicle to do their work to carry heavy equipment or travel to several different venues during the working day. Employers felt they should not advocate a change of travel mode that might lead to problems for their employees, for example, if employees worked unsocial hours, or the journey to work involved crossing busy roads or passing through areas that were considered unsafe.
Resistance
Some employers did not want to promote change of travel mode amongst their employees because they felt it was their role to do so, rather employees should be able to make their own arrangements without feeling that their employer was putting pressure on them to choose a particular travel mode. Transitions, such as relocation or reorganisation of workplaces, offer opportunities to review travel arrangements. However, in one large workplaces that declined to take part in the study, the employer stated that their imminent relocation was already upsetting employees and it would be insensitive to suggest employees also change their travel mode.
Some employers were against workplace-based health promotion, suggesting that people might wish to engage in initiatives in their own time, but it was not the responsibility of the workplace. In other workplaces it was suggested that there was insufficient time to engage in activities that were not central to the business. In the case of the Walk to Work intervention, a member of staff was required to take time out to be trained and promote walking amongst other employees. Where budgets and timetables were tight, this was seen as compromising the main activities of the workplace.
Cynicism
The lack of progress in relation to previous workplace travel plans and sustainable transport left some employers sceptical about the likelihood of success in changing employees travel behaviour. Some suggested a backlash from people who were fed up with being preached at, and there was some evidence of stereotyping employees as not being the sort of people who cared about such initiatives. It was felt that there is sufficient information and guidance in the public domain and yet people choose to ignore it.
Uncertainty
Some employers were willing to promote walking during the commute but uncertain about whether it could be achieved. This was especially evident where there was plentiful car parking and driving was perceived as an easy option amongst employees.
Walking may not be perceived as transport, but rather something that we all which does not require any special equipment or training. This can lead to uncertainty about how to actually "promote" walking, in contrast with schemes to promote cycling in which bicycle racks may be provided, cycle training organised, or grants made available to purchase bicycles. If walking was to be promoted, there was uncertainty about whether employees would want to engage with a workplace Walk to Work promoter or whether such an initiative would be better provided by an external organisation.
Support
Despite some resistance, cynicism and uncertainty there were also employers who were keen to support walking to work. Although these tended to be organisations with a strong commitment to be a responsible employer, there were other motivations. The lack of parking, or the need to implement parking restrictions, led some employers to seek ways of encouraging employees to make alternative travel arrangements. However, restrictions on parking can be a cause of tension between employer and employee and some employers felt it was better if such restrictions were implemented at policy level by local or national government. If such restrictions are implemented by workplaces, there may be less tension between in the workplace if the policy was implemented by a more distant "head office" than by a local manager.
Some employers identified situations in which they may be able to promote walking during the commute, including when recruiting new staff or relocating to new premises. Others suggested ways in which they could support walking including allowing flexible working hours, providing breakfast for walkers and supporting workplace competitions.
PHYSICAL ACTIVITY DURING THE COMMUTE
Here we compare the participants who walked to work with those who made the journey by car. Table 1 shows that a substantially higher proportion of walkers (24, 38.7%) achieved the recommended levels of physical activity compared with car users (17, 4.8%) (p<0.001). There were marked differences in time spent in MVPA by main mode of travel (Table 1) . Overall, walkers (71.3 minutes, SD±21.3) accumulated more MVPA throughout the day in comparison to car users (46.3 minutes, SD±20.6). Walkers (34.3 minutes, SD±18.6 minutes) were also on average more active during the commute than car users (7.3 minutes, SD±7.6). Inactive: Mean daily MVPA during commute <10 minutes Active: Mean daily MVPA during commute≥10minutes aORs adjusted for weight status, occupational activity, and commute distance 5 FACTORS ASSOCIATED WITH WALKING TO WORK Valid accGPS data for at least one day was provided by 597 participants. After adjustment for weight status, occupational activity, and commute distance there was no evidence that gender, age, household income or educational achievement influenced physical activity levels during the commute. However, there was strong evidence that participants who lived shorter distances (up to 4km) from the workplace or had sedentary jobs were more physically active during their commute, and weaker evidence that not being overweight was also associated with more physical activity during the commute (Table 2) .
Information about a range of personal, workplace and environmental factors were collected through the questionnaires completed by participants. Our analyses considered which of these factors were predictors of walking as the main mode of transport. There was no evidence to suggest that gender, age, household income or educational qualifications were associated with walking during the commute. After adjustment, there was strong evidence that not having access to a car was positively associated with walking to work (Table 3) . A commute distance of up to 4km was a strong predictor of walking to work, as was a lack of free parking at the workplace. However, there was no evidence that other workplace factors such as showers, storage or workplace travel plans influenced walking to work. Univariable analyses suggested walkers had a more positive perception of their commute that car drivers, but this association was no longer evident after adjusting for other variables. 6 DISCUSSION Our findings, supported by other related research, suggest that walking to work can have health benefits but the ability to change travel behaviour is influenced by factors at the personal, workplace and wider policy level.
Potential health benefits
Our work confirms low levels of physical activity in an adult working population in the UK. However, we found strong associations between physical activity and walking as the main mode of travel to work. Only 5% of car drivers met the physical activity recommendations, compared with 39% of walkers (Table 1) . Active commuters were less likely to be overweight. These findings suggest that the daily commute offers an opportunity for working adults to incorporate physical activity into the daily routine and to reduce the risk of developing chronic diseases such as type 2 diabetes, heart disease and some cancers [1] .
Workplace relationships
Because of the potential benefits of walking to work, it might be thought that the workplace is a suitable environment in which to encourage active modes of transport, and earlier studies have indicated the importance of senior management support if schemes to change travel behaviour are to succeed [24] , [25] . However, employers in our study identified several issues which made them reluctant to take on the role. The study was conducted during an economic recession during which many employers conceded that the main business activities had to take priority in the workplace. Where downsizing or relocation were taking place, some employers felt it would be adding insult to injury by suggesting to their employees that they might try walking to work.
Although some employers felt promoting active travel would enhance the image of their workplace, and contribute to corporate responsibility, others feared that attempts to change travel mode might be interpreted as unwelcome interference in the lives of their employees outside of working hours. It appeared that employers were more comfortable promoting active travel and employees less suspicious of underlying motives if the workplace was already perceived as genuinely caring and supportive.
Car parking
We found a lack of free workplace car parking to be positively associated with walking to work. Other studies have linked lack on onsite car parking to reductions in car use and increased active travel [26] - [28] , and the UK Department for Transport has argued that parking restrictions are the hallmark of high achieving travel plans [25] . However, our qualitative research suggests, where a measure to promote active travel may be interpreted as "punitive" (such as removing parking privileges), employers would prefer it to be perceived as being initiated from outside of the workplace, to reduce potential tension between employees and their employers. One way to mitigate the loss of parking could be compensatory payments for those who give up a parking space. An evidence synthesis examining financial incentives to support active travel concluded they may be a promising but underused method [29] .
Commuting distance
We found walking to work to be positively associated with a shorter commuting distance. This supports the argument that more active modes of transport can be supported by local and national policies to provide and maintain employment opportunities close to residential areas [30] . Other studies in the UK have shown that a short distance to then workplace supports walking to work [23] , [28] , [31] .
Walking environment
Although univariable analyses of our data suggested walkers had more positive perceptions of their commute environment than car users, but this association disappeared following adjustment for other variables. Factors, such as commute distance and availability of parking, were much more important for walking to work for our study participants. Other research has suggested some people will walk regardless of adverse environmental conditions, having considered the perceived benefits and costs [32] . However, other cross-sectional data found positive associations between walking and the built environment [33] , [34] . In the UK, designated routes for walking and cycling have been linked with higher physical activity levels and active travel [35] , [36] , although distance from the routes was a mediating factor. This suggests that piecemeal, fragmented improvements to infrastructure may be insufficient to support behaviour change [37] .
CONCLUSION
Walking is an important mode of active transport that can contribute to physical activity levels in the working population and improve public health. Interventions to increase walking to work should consider both personal and wider determinants of commuting behaviour, requiring the support of both transport and public health professionals.
